Three national censuses have been conducted-in 1966, 1971, and 1980 (3) . Table 3 shows the population of the eight largest urban centres enumerated in these censuses, and the annual growth rates for 1966 to 1971 and 1971 to 1980. During the first period the growth rates in all centres except Rabaul were high, and while in the second period the rates were less, they still represent considerable numbers of people who had become alienated from their traditional means of subsistence production. An additional factor adding to the national demand for rice, particularly in the last decade, has been the growth in rural disposable incomes, most notably in the highlands, as a result of the boom in coffee prices between 1975 and 1979. Thus, while the consumption of rice has mostly been in an urban context, and necessary to fill the gap in food supplies in urban areas, Carrad et al. (4) have estimated that in 1979 at least 50 per cent of total rice consumption occurred in rural areas. In highlands areas, where there has been rapid economic development in the last 25 years, the changes in food patterns have been marked. Harvey and Heywood (5) have documented the changes in food consumption that have occurred in one village in Simbu Province between 1956 and 1981. In 1956 there were essentially no purchased foods in the diet, whereas in 1980 foods bought in trade stores contributed 26 per cent of total energy intake. Consumption in many other rural areas is less, but because a taste for rice has been acquired, the potential demand is great.
Papua New Guinea gained its independence in 1975, by which time the trend towards increasing food dependence was well established and evident. The need for national self-reliance in the face of rising imports, particularly of rice, was recognized, and a National Food and Nutrition Policy (NFNP) that acknowledged Papua New Guinea's food problems was drawn up in 1978. The NFNP recognized that, despite the large contribution made bY domestic production to total food consumption (77 per cent in 1976), ".... rural and urban population increases and other economic activities that compete with food production for resources could very well result in production not keeping pace with increasing demand. This would in turn give rise to increasing food imports. This must be avoided. " A major aim of the NFNP was to increase the proportion of total food supplies by domestic production. To achieve this a number of recommendations were made to improve the production, processing, and marketing of domestically grown crops.
Despite the bold aims of the NFNP, the upward trend in food imports has continued. This is partly because there has not been a coherent programme on food production to accompany the NFNP. Agricultural policies under both preand post-independence administrations have consistently emphasized the production of export crops. The commercial production of food crops has often been neglected, with extension efforts largely confined to the distribution of new crops. For a recent history of agriculture in Papua New Guinea, see Denoon and Snowden (6) .
The increase in domestic production of staples that is required to reduce food imports must come from either the production of non-traditional staples (such as rice) or from an increase in the production of traditional staples. Past attempts to produce rice in Papua New Guinea have 3 not been successful. Smallholder production has failed to contribute significantly to the nation's rice requirements (7) . Large-scale, mechanized production is now being attempted in Papua New Guinea; however, it is expensive in terms of the energy and capital required and faces many environmental constraints. An increase in the marketed production of traditional staples has been a relatively neglected option, yet it has been recognized that Papua New Guinea already has the technology for the commercial production of some of these crops (4) .
The dangers of food dependency have recently been re emphasized by the unstable and, in some cases, falling prices of Papua New Guinea's main export commodities -coffee, copra, cocoa, copper, and gold-and this has led to renewed consideration of the problems of increasing domestic marketed production.
The discussion of food policy in Papua New Guinea is hampered by lack of data on the quantity of traditional fruit and vegetables produced or the quantity sold in urban markets. Surveys of the volume of food sold in markets have rarely been conducted on a regular and systematic basis. Those that have been conducted, for example by Belshaw (8), Epstein (9), McCullough (10), and von Fleckenstein (11) , are too few to indicate reliably the long-term trends in the quantity of food supplied.
In addition to the lack of data on the quantity of food produced and marketed, there has also been little consideration of the relative price of nutrients as derived from different foods-in the case of staple foods, the price of energy. While there are no data available on the volume of fruits and vegetables sold in markets, there is information on their prices in the markets of five main towns. The data are recorded by the Department of Primary Industry for the Consumer Price Index. MacEwan (12) analyzed these data for the years 1971 and 1976 and derived conclusions about the changing balance between demand and supply in each of the five towns, in four of which prices had generally increased, indicating a decline in relative supply.
The survey includes three important staple crops: sweet potato, Colocasia taro, and cooking bananas.
(The absence of data on yams and Xanthosoma taro is unfortunate, as these are increasingly important foods in Papua New Guinea). A minor staple, cassava, is also included. This paper looks at the changes in price, and hence relative supply, of these traditional staples using the 11 years of data now available. Two sets of comparisons are then made. First, the price of the traditional staples is compared with the price of rice in each of the five towns. Second, the price of food energy from each of these staples is compared with the price of energy obtained from rice. 
MATERIALS AND METHOD
The survey is being conducted by the Department of Primary Industry in the main urban markets of Port Moresby, Lae, Rabaul, Madang, and Goroka. The five towns are the indicator urban areas used in the Consumer Price Index, and represent different zones of the country. Port Moresby, the capital, is located in Papua.
Lae and Madang are the two main urban areas on the north coast of New Guinea. Rabaul represents the New Guinea islands, while Goroka is the indicator town for the highlands. The price of six bundles/units of each com modify are collected every Friday or Saturday (depending on the town). The data are made available through the National Statistical Office. The analysis in this paper concentrates on the change in price of the staple foods included in the survey.
Many of the crops exhibit a seasonal pattern in production and price. To remove this effect from the data, the year's average price was calculated for each product in each town by taking the mean of the quarterly prices.
All prices were expressed in real terms. Recorded prices were adjusted by the mean Consumer Price Index in each town for each year, to hold the value of money constant at the 1981 level. An exponential curve was fitted to the adjusted prices, and the yearly growth in price estimated for each product in each town.
The change in the real price of energy derived from each of the traditional staples-sweet potato, taro and cooking bananas-was compared with the change in the real price of energy derived from the imported substitute, rice. The analysis used "as purchased" energy content of each staple is given in the Food Composition Table for Use in East Asia (13) . Table 4 shows the yearly growth in the real price of sweet potato, taro, cooking bananas, and cassava in the five indicator towns between 1971 and 1981. Sweet potato and taro showed significant price increases in Port Moresby, Lae, Rabaul, and Goroka. The price of cooking bananas rose in Port Moresby, Rabaul, and Goroka. The minor staple, cassava, increased in price in Goroka. Taro exhibited by far the greatest increase in price. In Port Moresby, Lae, Rabaul, and Goroka prices, in general, increased. Only in Madang was there any indication of falling prices.
RESULTS
The real price of rice was slightly less in 1981 than in 1971. However, in all five towns the price rose to a peak in 1974, and from 1974 to 1981 a decrease of between 4 per cent and 5 per cent per annum in real price occurred. Figure 1 presents the comparison between the price of food energy derived from the three traditional staples (cooking bananas, sweet potato, and taro) with the price of energy obtained from rice. In all five towns in 1981 it cost the urban consumer less to obtain energy by buying rice than by buying domestically produced sweet potato, taro, or cooking bananas. Moreover, in all towns except Madang the real cost of energy from these traditional staples has increased significantly between 1971 and 1981, while there has been no change in the real cost of energy from rice.
Of the three staple foods, taro is the most costly source of energy. This situation is most marked in Port Moresby and Goroka. In 1981 it cost the consumer in Port Moresby eight times as much to obtain an equivalent amount of energy by purchasing taro in preference to rice, while in Goroka it was over six times as expensive to obtain energy by purchasing tarot Even in Madang the cost of obtaining energy from taro was over twice the cost of obtaining it from rice. In 1971 in the markets of Lae and Rabaul, taro was highly competitive with rice as a source of energy. By 1981, however, this competitiveness had deteriorated markedly.
In 1981 food energy from cooking bananas was more expensive than that from either sweet potato or tarot Sweet potato, although more competitive with rice than taro or bananas, was still a more expensive energy food than rice in all five towns in 1981. Again, a trend of increasing cost of energy is evident in all towns except Madang. Between 1971 and 1976 in Lae, Rabaul, and Goroka sweet potato was the cheapest source of energy. By 1977, however, increases in the real price of sweet potato (and the decline in the real price of rice from its peak in 1974) caused the cost of energy from sweet potato to rise above that of rice.
DISCUSSION
The substantial increase in the price of taro suggests that supply has declined rapidly in relation to demand. Taro is a very old food in Papua New Guinea. It is, or was, grown extensively in lowland and intermediate altitude parts of the country as a staple or co-staple crop. In highland areas it is frequently an important supplementary staple. Around Lae, Rabaul, and Madang, taro has traditionally been a major crop, while around Goroka it is an important supplementary crop to sweet potato.
It is well documented that taro production is declining relatively rapidly in many parts of Papua New Guinea, and is being replaced by Xanthosoma taro, sweet potato, and cassava. Over the decade 1971 to 1981, taro declined greatly in significance on New Irelend, on the Gazelle Peninsula of New Britain (the source of taro for the Rabaul market), in the coastal areas south-east of Lae, around Collingwood Bay in Oro Province, and in Kanabea area of Gulf Province. Taro has virtually disappeared as a staple on Manus Island, where it has been displaced by cassava (14) . Throughout the highlands, where taro has been a significant supplementary crop to sweet potato, it is being replaced by sweet potato (R. M. Bourke, personal communication).
Bourke (1) suggests a number of reasons for the rapid decline in taro production in Papua New Guinea, viz unavailability of land of adequate soil fertility, high labour inputs relative to yield returns, virus diseases, taro beetle (Papuana spp), taro blight (Phytophthora colocasiae), unavailability of planting materials, decline of spiritual values associated with the crop, and the availability of alternative, easier-to-grow staples.
In many areas sweet potato has replaced taro, yet this staple also showed a significant yearly growth in price of between 5 per cent and 6 per cent in all towns except Madang.
The high rates of growth in the real price of cooking bananas in Port Moresby and Rabaul and of cassava in Goroka is disturbing. In the hinterland of Port Moresby and Rabaul, cooking bananas are a particularly important staple food. Cassava is a co-staple in the Korofeigu area near Goroka.
While the increases in the price of taro may be explained by changing patterns in the production of the traditional staple crops, the increase in the price of sweet potato and cooking bananas is more disturbing from the point of view of Papua New Guinea's national food policy generally, and rice imports in particular. Sweet potato and cooking bananas are two of the major traditional staples of Papua New Guinea, and the price increases probably reflect an overall decline in the relative supply of domestically produced staples for urban areas. Moreover, this decline in relative supply has occurred during a decade in which the real price of imported rice, after rising to a peak, has declined by between 4 per cent and 5 per cent a year, and imports of rice have risen from just under 50,000 tonnes per annum to almost 90,000. These trends are at the heart of the paradox that lies behind food policy in Papua New Guinea. On the one hand there is a rhetoric of self-reliance very clearly stated in the National Food and Nutrition Policy. On the other hand, there is the reality of a growing dependency on rice imported from Australia, a very efficient producer whose rice industry is highly motivated to maintain and expand the market in Papua New Guinea.
With respect to implementation of its National Food and Nutrition Policy, Papua New Guinea has been long on rhetoric and short on action. While the aim of food independence was warmly embraced, very little was done to limit food imports or increase domestic food production. Consequently, rice, whose supply is essentially elastic in this situation, is at a marked advantage. It is produced at relatively low cost in a country that spends a considerable amount of money on research and development of the industry, and rice is supplied under long term agreements that, in effect, mean that the price of rice is controlled. This advantage is considerably increased by the hard currency policies of the Papua New Guinea Government.
In contrast, domestically produced staples are in a very different situation. Their supply is not necessarily elastic in the short run, very little money is spent on the research and development necessary if domestically produced root crops are to compete with imported cereals, and the current structure of production, which is essentially one of subsistence surplus, is inappropriate. Moreover, because there is a lack of information on the elasticity of demand with respect to both price and income, the specific implications of the data presented here for food policy are unclear. And underlying these questions is the biological one of formulation of an adequate diet based on root crops.
If Papua New Guinea is to decrease its dependence on imported staples it can produce its own rice and/or increase production of traditional staples. Past attempts to produce rice on a smallholder basis have failed. Schemes to produce it on a large-scale, mechanized, capital-intensive basis have been proposed for some years, but, on the basis of experience in other countries of the South Pacific, there appear to be few grounds for optimism. It may, in the end, be more realistic to try smallholder production of rain-fed rice again in areas where other cash crop possibilities are limited.
However, it is clear that Papua New Guinea can produce root crop staples. Nevertheless, it is also clear that the relative supply of traditional staples to urban markets has declined in the last decade. If this trend is to be reversed and Papua New Guinea's reliance on imported food decreased, a major and coordinated food production effort is needed. Because the production techniques of subsistence agriculture cannot produce a surplus sufficient to meet urban demand, this food production effort will involve changes in the structure of production, improvements in transport, marketing and processing, and an erosion of the price advantages currently enjoyed by imported rice.
Some of the characteristics of root crops, particularly the demand for frequent harvesting, and their high water content, mean that processing may be most efficiently carried out as close as possible to the place at which the crop is grown. This, in addition to the large distances and difficulty of road transport between major urban centres, may mean that the most efficient approach is specific projects that aim to feed particular urban areas.
Although this approach has been tried for Port Moresby, the largest urban area, it has not been particularly successful, largely because of the inhospitable environment in the immediately surrounding area. However, the environments surrounding other major urban centres are much more suited to production of a range of foods. Much of the production technology is available. Other technology, particularly with respect to food processing and transport, needs further development. These require further and substantial government investment.
If these steps are not taken soon, rice will continue to gain ground at the expense of locally produced staples and Papua New Guinea will quickly, if it is not already, be irrevocably committed to food dependency.
